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Abstract of WO0210468 

The invention relates to a high strength alloy based on Al-Zn-Mg-Cu system aluminium and to a product 
made thereof which can be used as a structural material for aviation and rocket engineering and also for 
the automotive and instrument-making industry. Said alloy has the following chemical composition (mass 
%): Zinc 7.6-8.6, Magnesium 1.6-2.3, Copper 1.4-1.95, Zirconium 0.08-0.20, Manganese 0.01-0.1, Iron 
0.02-0.15, Silicium 0.01-0.1, Chromium 0.01-0.05, Nickel 0.0001-0.03, Beryllium 0.0001-0.005, Bismuth 
0.00005-0.0005, Hydrogen 0.8*10<-5>-2.7*10<-5>, and, at least one element from the group: Titanium 
0.005-0.06, Barium 0.001-0.01, Aluminium being the rest. The inventive alloy is used as a structural 
material for the basic elements of an airframe (skin, intercostal of an upper part of wing, power beam etc.) 
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(57)Pe4>epaT: 



H3o6pereHHe Kacaerca BbicoiconpoHHoro cnnaBa m ochobc antoMHHHa chctcmm 
Al-Zn-Mg-Cu h H3AGJUU, BunojitteHHoro H3 Hero, npejiHa3Ha4eHHUMH juw npHMetieHitfl b 
KanccTBe KOKcrpyicuHOHHoro MaTepHajia b aBHauHOHHofi h pane-mow tcxhhkc, a 
TaioKe b mjxtnmx TpaHcnoprHoro h npH6opHoro MauiHHocTpoeHHfl. 

Cruias HMeer cncjjyioiuHfi XHMHnecKHfi coctsb (Mac. %): 



Uhhx 


7, 6-8,6 


MarHHfi 


1,6-2,3 




1,4-1,95 


UHpKOHHfi 


0, 08-0,20 


MapraHeu 


0,01-0,1 


)Kcjie30 


0,02-0,15 


KpCMHHH 


0,01-0,1 


XpOM 


0,01-0,05 


HHKCJlb 


0,0001-0,03 


EepKJUiHfi 


0,0001-0,005 


BHCMyr 


0,00005-0,0005 


BOAOpOA 


0,8»10*-2>10' 5 


h no Kpaftaeft Mepe oahh bjicmcht H3 rpynnw: 


THT8H 


0,005-0,006 


Bop 


0,001-0,01 


AjIIOMHHHfi 


ocTa/ibHoe 



CruiaB npeAHa3HaneH, b hbcthocth, aha npHMeHeHH* b KanecTBe KOHCTpyicuMOHHoro 
MaTepnana ajm ochobhwx 3JieMeHTOB ruiaHepa caMOJieTa (o6uiHBKa, crpHrepH Bepxa Kpwjia, 
cHjnoBbie 6afiKH h Ap.) 



WO 02/10468 



PCT/RU01/00307 



BbicoKonpoHHbiH cnJiaB Ha ocHOBe ajwoMHHua 
h H3Aejine, BBinojiHeHHoe H3 Hero 

10 

06jiacmh mexnuKU 

H3o6peTeHne othochtc* k o6jiacTH HBexHofi MexajiJiyprHH cmiaBOB 
Ha ocHOBe ajnoMHHM, a hmchho, k BBicoKonpcraiijM 
15 BticoKOJiernpoBaHHbiM cnjiaBaM chctcmbi Al-Zn~Mg~Cu, HcnojiB3yeMBiM 
b Ka^ecxBe KOHCxpyKnnoHHoro Marepiiajia pjm ochobhbix 3ji6mchtob 
nnaHepa caMOJieTa (o6ihhbok h cTpHHrepoB Bepxa KpBijia, chjiobbix 6auoK 
h #p.) ? paKeTHOH TexHHKH, a TaioKe rjul H3AejiHH xpaHcnopTHoro h 
npnSopHoro ManiHHOcxpoeHHH. 

20 

npediuecmeymuiuu ypoeem mexnuKU 

H3BecTHa cepHJi BBicoKonpcvraBix amoMHHHeBBix cnnaBOB chctcmbi 
Al-Zn-Mg-Cu, flonoHHHTejiBHO jiernpoBaHHBix ManoH floSaBKofi 

25 IJHpKOHHfl. 

POCCHHCKHH OTJiaB 1973 HMCCT CJieflyiOH^HH XHMHQC CKHH COCTaB, 

Mac. %: 



Uhhk 5,5-6,5 

30 MaraHH 2,0-2,6 

Mczjb 1,4-2,0 

E[hpkohhh 0,08-0,16 

THTaH 0,02-0,07 

MapraHeu; <0,10 

35 XpoM <0,05 

DKeJieso <0,15 

KpCMHHH <0,10 

Ajijeomhhhh ocTanBHoe (1) 



40 AMepHKaHCKHH cruras 7050 HMeeT cjie^yioinMa xrmwhqckhh 

cocTas, (Mac. %): 



Uhhk 5,7 - 6,7 

Marmffl 1,9-2,6 

45 Meah 2,0 - 2,6 

I>pKOHHH 0,08-0,15 

THTan <0,06 

MapraHeu; <0,10 

XpoM <0,04 
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2 

aCeneso <0,15 
KpeMHHH <0,12 
55 Ajiiomhhhh ocTantHoe (2) 

B naTeHxe CHIA onncan ciuiaB, hmcmd^hh cnepyro^HH 
XHMHHecKHH cocTaB, Mac. %: 



U,HHK 


5,9 - 6,9 


MarHHH 


2,0 - 2,7 


Me^B 


1,9-2,5 


I^HpKOHHH 


0,08-0,15 


THTaH 


<0,06 


XpOM 


<0,04 


5Kene30 


<0,15 


KpeMHHH 


<0,12 


AjUOMHHHH 


ocTanbHoe 



70 06mHM He^OCTaTKOM yKa3aHHbIX HSBCCTHBIX CIUiaBOB ilBJDieTCfl 

HeAOCTaTOHHO BblCOKHH ypOBeHb CTaTITieCKOH npO^IHOCTH H yflejIBHBIX 

xapaierepHCTHK, hto He no3BOjmeT ynymnaTb jierabie xapaKTepncTHKH, 

yBeJIHHHBaTb BeCOByK) 3(J)c|)eKTHBH0CTb H3£ejIHH flJM noBLiineHHH 

rpy3ono^'beMHOCTH ? skohomhh Torniroa, yBejiiFieHira ,a;aj[bHOCTH noneTa h 

75 T.ff. 

B naTeHTe CIIIA npe#jio>KeH BbicoKonpo^Hbift cnnaB CHCTeMbi Al- 
Zn-Mg-Cu [4] cneflyiomero xiiMiraecKoro cocTasa, Mac. %: 



LJhhk 7,6 - 8,4 

80 MarHHH 1,8 - 2,2 

MeflL 2,1-2,6 

I^HpKOHHH 0,03 - 0,30 

MapraHeij 0,1 ~ 0,35 

aCejieso 0,03-0,1 

85 KpeMHHH 0,03 - 0,1 

h no KpaiffleH Mepe o#hh 3neMeHT hs rpynnbi: 

Ta^HHH ^ 0,03 - 0,4 

BaHaAHH 0,05-0,15 

Ajiiomhhhh ocxajibHoe (4) 

90 



HeaocTaTKH 3Toro BbicoKonernpoBaHHoro ciuiaBa saiuno^aioTCJi b 
cjieflyiomeM: 
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• BBicoKaa h CBepXBbicoKaa npoHHocTB b HanGojiBinefi cxeneHH 
o6ecneHHBaeTCH chjibhbim JiernpoBaHHeM raaBHBiMH KOMnoHeHTaMH 
ii;hhkom 5 MarimeM, Me^tio (MaKCHMajiBHan: cyMMa > 13,0%), npH stom 

100 noBbinieHHoe coflep^amie Me^H npHBO^HT k chh^cchhio xapaicrepncTHK 

IUiaCTHHHOCTH, TpemHHOCTOHKOCTH, ycTariocTH; 

• ciuiaB npeflycMaTpHBaeT AononHHTenLHoe JierapoBaHHe 
^oporocTOiimHMH 9JieMeHTaMH - ra^HHeM, BatiaAHeM, wro noBbiuiaex 

CTOHMOCTB nOJiy(J>a6pHKaTOB H HSfleJIHH, OC06eHHO npH 60JIBIHHX 

105 raSapHTax h 6ojibihom o6i>eMe np0H3B0flCTBa; 

• ciuiaB odjia^aeT HeflocTaroHHOH iuiacTiraHocTMO b jihtom 

COCT05IHHH (h, C O OTB CTCTB 6HH0 ? CKJIOHHOCTBIO K o6pa30BaHHBD TpeiUJIH B 
CJIHTKaX, 0Co6eHHO KpynHBIX H TpyffHOOTJIHBaeMBIX H3 3THX cnjiaBos), a 

TaioKe npH fle^opMauHH nojiy(J)a6pHKaTOB; 
110 •cocTaB cnnaBa He cosrzlot oiithm ajiBHBi e ycJioBHH 4>opMHpoBaHira 

CTpyKTypbi h SKciuiyaTa^oHHBix xapaierepHCTHK KOHCxpyKijHii TaKHx KaK 
o6iiihbkh h cxpHHrepBi KpBina caMonexoB h Ap., Tpe6yioni;Hxc^ pjw 

COBpeMeHHBIX H nepCneKTHBHBIX H3#enHH. 



1 1 5 PacKpumue modpemeHUM 

npe#MeTOM HacTo^mero H3o6peTeHira ABJiaerc* co3flaHHe ciuiaBa c 

BBICOKOH npOTOOCTBIO H Tpe6yeMBIM ypOBHeM 3KCIUiyaTaitHOHHBIX 
XapaKTepHCTHK, HeO GXO^HMBIM JSJW OCHOBHBIX CHJIOBBIX 3JieMeHTOB 

120 nnaHepa caMOJieTOB, paKeT h .npyrax H3#eJiHH, b co^eTamm c 

AOCTaTOHHOH TeXHOJIOrHHHOCTBK) npOH3BO#CTBa pa3JIH*IHBIX 

fle(J)opMHpyeMBix nojiy4>a6pHKaTOB ? oco6eHHo KpynHora6apHTHBix. 

CoraacHO HacmmqeMy H3o6pexeHHio npe^jio^KeH bbicokoiipohhbih 
cnnaB Ha ocHOBe Al-Zn-Mg-Cu, hmcioiij;hh cjie/iyroiiijffi xiimiihcckhh 
125 cocTaB (Mac . %) : 



Hhhk 


7,6-8,6 


MarHHH 


1,6-2,3 


Me^i, 


1,4-1,95 


I^HpKOHHH 


0,08-0,20 


MapraHen; 


0,01-0,1 


5ECejie30 


0,02-0,15 


KpeMHHH 


0,01-0,1 


XpoM 


0,01-0,05 


HnKexiE. 


0,0001-0,03 


EepHJUIHH 


0,0001-0,005 


Bhcmyt 


0,00005-0,0005 


Boflopofl 


0,8«10" 5 -2,7*10- : 
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11 no KpaflHefi Mepe o^hh 3jicmcht h3 rpynnti: 

Thteh 0,005-0,06 

Bop 0,001-0,01 

Ajiiomkhhh ocTajibHoe 
h H3AejiHe, BbinojiHeHHoe H3 Hero. 

ITpH^eM, cyMMa ochobhbix JierapyiomHX sjicmghtob ijHHKa, MarHira, 
MeflH He AOJi3KHa npeBbiniaxt 12,5 %. CyMMa nepexo^Hbix 3JieMeHT0B 
u;hpkohhh ? Mapraima, xpOMa h HHKejra He AOJixcHa npeBBiniaTt 0,35 %. 
CooTHonieHHe >Kejie3a k KpeMHHio aojdkho 6bitb He MeHee 1,2. 

Hap^ay c rjiaBHLiM 3JieMeHTOM - aHTnpeKpncTai[jiH3 aTop om 
ujipKOHHeM BBefleHHe b npe^JiaraeMBiH cnnaB xpOMa, HHKejM h 
yMCHbineHHe Mapramja npH p era aM eHTaijHH oGmefi cyMMBi sjicmchtob. 
He npeBBiniaiomeH 0,35%, cnoco6cTByeT (J)opMHpOBaHmo h 
CTa6HJIH3au;HH HepeKpHCTaJIJIH30BaHHOH CTpyKTypbi, 3apo>KfleHmo 
ynpoHHiiioiUHX 4>a3, h co OTBeTCTB eHHO flonojiHHTejiBHOMy npupocTy 
npo^HOCTH, a Taioice nojio^HTenBHO bjihhct Ha conpoTHBJieHHe 
Kopp03HOHHOMy pacTpecKHBaHHK) no# Hanp#>KeHHeM h paccjiaHBatomen 

KOpp03HH. 

MHKpojiernpoBaHHe cnjiasa MO^H^imHpyiomeS 3apoflbinieBoro 
^eficTBM floGaBKofi TiiTaHa h/hjih npHca^KOH 6opa npHBOfliix k 
reTeporeHHoii KpHCTajuiH3aii;HH cnjiaBa h, cooTBeTCTBeHHO, k 

H3MejrBHeHHK) H OftHOpOflHOCTH 3epHa, flHCneprHpOBaHHK) BTOpBIX (J)a3 B 

cjiHTKax. BncMyT TaiOKe OKa3biBaeT Mo#H(})HqHpyK)iri;ee ^eficTBHe h 
noBbiniaeT ^KH^KOTeKynecTB. Bee 3to yjiyninaeT n JiacTinHo ctb cjihtkob h 
nojiy4>a6pHKaTOB, pacmnpiieT bo3mo>khoctb yBenmeHHii hx pa3MepOB h 
noBBiniaeT KanecTBo. 

IIpHcyTCTBHe b MHKpo,n;o3ax BOflopofla cnocoScTByeT o6pa30BaHHio 
Mejnco3epHHCTOH CTpyKTypBi , paBHOMepHOMy pacnpe^ejiemno 
HeH3 6e>KHBix HeMeTajijiEraecKHX BKJiio T ieHHH no o6BeMy CJIHTKOB h 
nojiycJ)a6pHKaTOB h noBBimeHHio hx ruiacraHHocTH. BBe^eHHe 
TexHOJiorHHecKOH npncaflKH 6epHJUiHH CHH>icaeT OKHCjraeMocTB h 
ynyquiaeT ^cH^KOTeKy^ecTB npn iuiaBKe, flonojiHHTenBHO noBBiinan 
KanecTBO cjihtkob h nony(|)a6pHKaTOB. 

npeBBiineHHe co,a;ep^caHiM sKejiesa Ha# co^epacaHHeM KpeMHHH 
(6ojiee, neM b 1,2 pa3a) npH >KecTKOM hx orpamrroHHH, oco6eHHO 

KpeMHHfl, HeoGxOAHMO flJM yJiy^UieHHH JIHTeHHBIX C BOH CTB 

BBicoKOJieraposaHHBix cnjiaBOB c ijhhkom c ijenBio bo3MO>khocth 
nojiyneHira Kpy nHora6 apHTHBix cjihtkob h noJiyc|>a6pHKaTOB. 

YMeHBHieHHe coflep^amra mc^h (#0 1,95 Mac. %) h o6m;eH CTeneHH 
nerHp ob aHHO cth ochobhbimh KOMnoHeHTaMH ijhhkom, MarHHeM, mcabkd 
(#0 12,5 Mac. %) orpaHHHHBaeT BepoflraocTB o6pa30BaHH* rpySbix 

H36BITOHHBIX HepaCTBOpHMBIX HHTepMeTaJIJIHflOB THna (|>a3BI S (Al2CuMg) 
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H flp. H HX OTpHU;aTejILHOe BHHilHHe Ha XapaKXepHCTHKH 
ELJiaCXHHHOCXH, TpeiUHHOCTOHKOCTH, yCTaJIOCTH. IIpH 3TOM He CHffiKaexCil 
KOpp03HOHHaa CXOHKOCXB. 

190 IIpuMep ocymecmsjienun 

B ycjiOBHax ontiTHoro npOH3BO#cxBa 6bijih otjihtbi cjihxkh, 
XHMEraecKHe cocTaBBi KOToptix npHBefleHBi b xa6n. 1, r^e cnnaBti 1-6 
^Bjraoxc^ npHMcpaMH cruiaBOB corjiacHO HsoSpexeHHio, a cnjiaB 7 - 

195 npiiMep crraasa no irremy CIIIA N° 5221337. Cjihtkh hmcjih flnaMexp 
110 mm, nonyqeHbi nonyHenpepBiBHBiM Mexo^oM c oxna>KfleHHeM 
noBcpxHOCTH BOflofi. ILiaBKa ocymecTBJi^jiacB b ajieKTpHHecKOH new. 
Ilocjie roMoreHH3an;HH npH xeMnepaxype 460°C b xeneffiie 24 nac 
oiieHHBajiH noKa3aTejiH njiacTiraHOCTH cjihxkob, xapaKxepHsyioirpie hx 

200 cnoco6HOCTB % K rop^raefi ^e^opMartnn npn xnniriHOH xeMnepaxype 400°C 
b npoijecce nporoBo^cxBa nony(J)a6pHKaTOB. HcnonBSOBajiH ,n;Ba MeTO^a; 
HcntiTaHHe Ha oca^icy b xopeij o6pa3u;oB 0 15x20 mm c onpe^ejieHHeM 
npe^ejiBHOH #e(f>opMauHH s; iicnbixaHHe Ha pacx^eHHe KpyraBix 
oopasixoB (#naMeip pa6oneH nacra d 0 = 4 mm) c onpeflenenneM 

205 oxHOCHxejibHoro ynJiHHeHHa 5 (Ha pacnexHOH #jiHHe 1 0 = 5d 0 ) h 
oxHocHxenBHoro cy^ceHiM ij/. 

3Ha^eHHH cpe^Hero 3epHa d cp b HCCJieAyeMBix cunxKax onpe#ejrajiH 
MexcuoM KOJiHnecxBeHHOH MexajuiorpacjMH b nojrapH30BaHHOM CBexe Ha 

OKCH^HpOBaHHBIX MHKpOIHJIIltf)aX. 

210 ^acTB cjihxkob nocne roMoreHH3aqHH npeccoBajin npn 390-410°C Ha 

nojiocBi ce^eHHeM 12x75 mm. 3aroxoBKH H3 npeccoBaHHBix nonoc 
3aKajiHBajiH c xeMnepaxypBi 467°C (BBmep>KKa 50 mhh.) b xoho^hoh BO#e 
(20-25 °C). B npe^ejiax 4 nac nocjie 3aKajiKH nonocBi no^BepranH 
HCKyccTB eHHOMy cxapemno BapHanxa Tl no pe>KHMy 140°C, 16 nac. 

215 KoMnjieKc MexamraecKHx n KopposnoHHBix cbohcxb Hccne^oBajra Ha 

o6pa3ijax, BBipe3aHHBix H3 nojioc. 

MexaHHHecKHe CBoncxBa npn pacxH^ceHHH (npe^eji npo^HOcra, 
yAJiHHeHHe, cy^tceHHe) onpe^ejuuiH Ha KpyrjiLix o6pa3ii;ax c flnaMexpoM 
pa6onefi nacTH do = 5 mm. TpemnHocxoftKocxB oueHHBaniH no yuejibHoir 

220 pa6oxe pa3pyinemra (KCT) npn yzjapHOM H3rn6e o6pasm c ycxanocxHOH 
xpemHHoii b V-o6pa3HOM HaApe3e corjiacHO TOCT 9454. 

ConpoxHBJieHne Majron;HKjiOBoii ycxanocxH (MUY) ou;eHHBajiH no 
BpeMeHH ao pa3pyineHHfl Kpyrntix npoflontHBix o6pa3ij;oB c KOJiBijeBLiM 
na^pe30M (K t =2,2) npH bbicokom Hanp^itemiH (a max =0,7c B H ) h ^acxoxe 

225 £=0,17 H*. 

Kopp03HOHHBie CBoncxBa H3ynajiH no: 
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COnpOTHBJieHHIO K0ppO3H0HHOMy paCTpeCKHBaHHK) JXQR 

230 Hanp^<eHHeM (KP) no BpeMemi #0 pa3pyHiemra nonepe^HBix o6pa3ii;oB 
npn Hanpjj^eHHH o= 0,75ao 5 2 h flpyrnx 3[cnoBirax no TOCT 9.019. 

- COIipOTHBJlCHHK> paCCJiaHBaiOmeH KOpp03HH (PCK) IDIOCKHX 

npoAonbHBix o6pa3ii;oB no 10-th SanncbjiOH- CHCTCMe b cooTBexcTBHH c 
rOCT 9.904. 

235 B Ta6jT. 2 npe^CTaBJieH KOMiuieicc MexaHiraecKHX n Koppo3HOHHBix 

cbohctb npeccoBaHHBix nonoc H3 3amjieHHoro h H3BecTHoro crmaBOB. B 
TaSji. 3 jcaHBi noKa3aTejiH TexHonormec&OH rniacTinHocTH cjihtkob h3 
yKa3aHHBix cnJiasoB. 

KaK bh^ho H3 nojiy^eHHBix h np c^cTaB jichhbix pesyjiBTaTOB, cocTaB 

240 • npeAJio^ceHHoro cnjiasa nosBOJinn saMerao , noBbicHTB noKa3aTejiH 
rmacTiriHOCTH ft: Tp giijjiho cto hkocth (Ha -15-20%), npn odecnoHeHHH 

BBICOKOrO ypOBIM npO^HOCTHBIX CBOHCTB H COXpaHeilHH KOpp03HOHHOH 

•ctohkocth iior HanpjoKemieM h HeKOTdpOM yjiy^ineHHK conp othb jighhh 
ycTajiocTH n paccjianBaionieH Kopposnn. : TaioKe oh cnoco6cTByeT 
24S 1 yriyniuieHHio CTpyicrypBi h xexHo jiormecKOH n JiapTEni ho cth t cjihxkob, 
' oGjierqaa hx jihtbc h o6pa6oxKy AaBJieHHeM nojiyc|)a6pHKaTOB. 

TaKHM oGpasoM np e^ji o >i<eHHti h b bi c o ko np o t ihbi k croraB 
o6ecneHHBaeT noBBinieHne BecoBOH 3(|)c[)eKTKBH0CXH ? pecypca n 
Ha^oicHocTH 3KcnjiyaxanHH H3#eJiHfi. CnnaB peKOMeH^yeTc^ jum 

250 npOH3BORCTBa K3.T3.HhIX (jIHCXOB, nJIHX), npCCCOBaHHBIX (npod^HJien, 

naHejien n #p.) nojiyc|)a6pHKaTOB ? BKrao^aa £#HHHOMepHBix H3 KpynHtix 
cjihtkob, a xaicKe KOBaHbix nojiy4>a6pHKaTOB (nxraMno b ok h noKOBOK). 

CnjiaB npeflHasHa^eH b KanecTBe KOHCTpyKiiHOHHoro Marepnajia jxsm 
ochobhbix aneMeHTOB iuiaHepa caMoneTa, oco6eHHo b cxsthx 30Hax 
255 (oSniHBKH h cTpHHrepBi Bepxa KpBDia, ciuioBBie 6ajiicn n paKeraon 
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1. HoBBie imeTHBie ciuiaBBi. M., MffHTTl, 1990, c. 33. 

2. Aluminum Standards and Data. The Aluminum Association, Washington, 
1998, p. 6-6. 

3. IlaTeHr CIIIA, 4,305,763, HKH 148/12.7A, MKH C22F 1/04, flara 
onySnHKOBaHHa 15.12.1981. 

4. riareHT CIIIA, Xa 5,221,337, HKH 148/417, MKH C22 C21/06, flara 
ony6jiHKOBaHna 22.06.1993. 
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Ta6jiHu:a 3 



TexHOJioranecKafl njiacraHHOCTb cjihtkob npn 400° C 



1Mb 1Mb 
CIIJiaBOB 


pa3Mep 3epHa 
dep., 

MKM 


Op^ TTT/'O 

e, 
% 


PacTiiaceHHe 


5 


CP 


% 


1 


260 


49 


74 


92 


2 


230 


55 


76 


93 


3 


210 


; 60 , 


82 


95 


4 


320 


48 


74 


92 


5 


250 


55 


75 


93 


6 


270 


50 


74 


93 


7 


380 


43 


71 


90 
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OopMyjia H3o6peTemra 

10 

h BtlCOKOnpOHHBIH CIUiaB Ha OCHOBe aJTIOMHHHH, HMeiOfflHH 

cneAyromiiH xkmiihcckhh cocTaB (Mac. %): 

15 



IJhhk 


7,6-8,6 ; 


MaraHH 


1,6-2,3 


Meflb 


1,4-1,95 


Uhpkohhh 


0,08-0,20 " 


MapraHen, 


0,01-0,1 


3fCene30 


0,02-0,15 


KpeMHHH 


0,01-0,1 


XpoM 


0,01-0,05 


Hhkojib 


0,0001-0,03 


BepHJDIHH 


0,0001-0,005 


Bhcmyt 


0,00005-0,0005 


Bo#opofl 


0,8»10- 5 -2,7»10' 5 


h no KpaHHen Mepe o^hh 3JieMeHT H3 rpynnti: 


THTaH 


0,005-0,06 


Bop 


0,001-0,01 


Ajiiomhhhh 


ocxajiBHoe 



2. BBicoKonpoHHLiH ciEiaB Ha ocHOBe ajnoMHHHH no n. l P 
35 OTjimarouiHHC^ tcm ? hto cyMMa DjiHica, Marana, Mem* He ,nojDKHa 

npeBBiniaTb 12,5%. 

3. BBicoKonpoHHBiii cruiaB Ha ocHOBe anioMHHiM no n. jnoSoMy H3 
nn. 1-2, onm^miuimicK tqm, hto cyMMa iihpkohh^ MapraHija, xpoMa h 

40 HHKejM He ffOJi^cHa npeBBimaTB 0,35%. 

4. BBicoKonpo^HBin cnjiaB Ha ocHOBe ajnoMmnra no n. jnoGoMy H3 1-3, 
OTJinqaroniHHCii TeM, hto cooTHonieHne >icejie3a k KpeMHmo ,h;oji>kho 6litb 
He MeHee 1 ,2. 

45 

5. Hs^ejine, BBinojiHeHHoe H3 BBicoKonpoHHoro ciuiaBa Ha ocHOBe 
ajnoMHHiM, oTJiH^aFomeeoi tqm, wro oho BBinojineHo H3 cnnaBa 
cjie^yiomero XHMiraecKoro cocTana (Mac, %): 
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JL-^JfiXlXV 


7,6-8,6 




lvXal JuLxXxl 


1 6-2 3 


55 




1 4-1,95 




I^HpKOHHH 


0,08-0,20 




MapraHen; 


0,01-0,1 




3Kejie30 


0,02-0,15 




KpeMHHH 


, 0,01-0,1 


60 


XpOM 


0,01-0,05 




HHKejib 


0,0001-0,03 




BepHnnHH 


0,0001-0,005 




Bhcmyt 


0,00005-0,0005 




Boflopofl 


0,8»10" 5 -2,7»10- 5 


65 


h no KpafiHen Mepe o/jhh 3JieMeHT hs rpynriBi: 




THTaH 


0,005-0,06 




Bop 


0,001-0,01 




Ajiiomhhhh 


ocTanfcHoe 



3 AMEHflFOmilfl JIHCT (nPABHJIO 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/RU 01/00307 



A. CLASSIFICATION OF SUBJECT MATTER 






IPC 7 


: C22C 21/10 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 




IPC 7 


: C22C 21/10 






Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2107739 A (FURUKAWA ALUMINIUM KK ) 19 April 1990 


1-2 




(19.04.90), the abstract 




A 


SU 436876 A (N.N. BELOUSOV et al.) 30 December 1974 (30.12.74) 


1-2 


A 


JP 48031807 B (SHOWA DENKO KK) DW 197340 OOOpp, the 
abstract, found in EPOQUE, database WPI, access number AN 


1-2 




1 973-6001 3U (40) 






A 


JP 4263035 A (FURUKAWA ALUMINIUM KK) 18 September 1992 


1-2 




(18.09.92), the abstract 






A 


JP 61186445 A (HISHIKA KEIKINZOKU) 20 August 1986 (20.08.86), 
the abstract 


1-2 


[^*] Further documents are listed in the continuation of Box C. 


[ ] See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

T earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

**CT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 


*T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


20 October 2001 (20.10.01) 


15 November 2001 (15.11.01) 


Name and mailing address of the ISA/ 


Authorized officer 






RU 






Facsimile No. 


Telephone No. 





Form PCT/1SA/210 (second sheet) (My 1992) 



OTHET O ME)KflyHAPOflHOM flOMCKE 



Mokavh ap oflnaa 3aaBKa N« 

PCT/RU 01/00307 



A. KHACCHOHKALIH5I IIPEflMETA H30EPETEHH5I: 

C22C 21/10 

CornacHO Me^ayHapoflHOH naTeHTHOH KJiaccEi(|)HK buhk (MIIK-7) 

B. Q5JIACTH nOHCKA: 

IIpOBepeHHblH MHHHMyM flOKyMeHTaUHH (CHCTeMa KJtaCCH^HKaUHH H HH^eKCbl) MIIK-6: 

C22C 21/10 



JJpyrafl npoBepeHHaa ^oKyMeHTauH^ b toh Mepe, b xaKOH OHa BXJiioneHa b noncKOBbie nopfyopKH: 



3jieKTpOHHaH 6a3a aaHHbix, Hcnojib30BaBinasc5i npH noiicKe (Ha3BaHne 6a3bi h, ecjra, bo3mo:hcho, noncKOBbie TepMHHbi): 



C. flOKyMEHTH, CHMTAlOmHEC^ PEJIEBAHTHBIMH: 



KaTeropua* 


CcbiJiKH Ha MOKyMeHTbi c yKa3aHHeM, rae sto bo3M02cho, pejieBaHTHbix nacTeH 


Othochtcsi k nyHKTy N° 


A 


JP 2107739 A (FURUKAWA ALUMINIUM KK) 19.04.1990, pe$epaT 


1-2 


A 


SU 436876 A (H.H. BEJIOYCOB imp.) 30.12.1974 


1-2 


A 


JP 48031807 B (SHOWA DENKO KK) DW 197340 OOOpp, pecf>epaT, HaiweH b 
EPOQUE, 6a3a flaHHbix WPI, HOMep Aoeryna AN 1 973-600 13U [40] 


1-2 


A 


JP 4263035 A (FURUKAWA ALUMINIUM KK) 18.09.1992, pe^epax 


1-2 


A 


JP 61186445 A (HISHIKA KEIKINZOKU) 20.08.1986, pe$epa T 


1-2 



| I nocjieAyiomwe ^OKyMeHTbi yKa3aHbi b npoflojmeHHH rpae£>w C. | | jxmuhie o naTeHTax-aHanorax yKa3aHti b npujioxeHHH 



* OcoSbie KaTeropHii ccbijio*ihmx no KyM eHTO b : 
A ^oKyMeHT, onpefleji£iomnir oSmnii ypoBeHb tcxhiikh 
E 6onee paHHim aoKyMeHT, ho ony&nHKOBaHHbiH Ha jtiaTy 
Me^ttyHapoAHoii noaaMii hjih nocjie Hee 

O flOKyMeHT, OTHOCSUHHHCa k ycTHOMy paCKptlTIIIO, SKCnOHH- 

poBanino ii t.b,. 

P ROKyMQHT) ony6miKOBRHHbiii no &a.Thi MeymymvomoH no- 
nmn, ho nocjie jjaTbi iicnpamnBaeMoro npnopHTeTa 



AaTa AeHCTBHTeJibHoro 3aBepineHHH MeacAyHapOAHoro 
noHCKa: 20 o™6pa 2001 (20.10.2001) 


ftara OTnpaBKH Hacroamero OTHCTa o MexflyH ap oahom noncKe: 
15 H 05i6p5i 2001 (15.11.2001) 


HaHMenoBaHne h aApec Me^yHapoflHoro noncKOBoro oprana: 
OeflepanbHbiH HHCTHTyr npoMbiinjieHHOH 

COGcTBeHHOCTH 

Pocchx, 121858, MocKBa, Eepe^KOBCKaa Ha6., 30-1 
<t>aKc: 243-3337, TejieTann: 114818 IIOflA^A 


YnojiHOMOHeHHoe jihuo: 

E.HocbipeBa 
Tejie$OH N° (095)240-2591 



(DopMa PCT/ISA/210 (BTopoS jihct)(hiojib 1998) 



T 6onee noSflHiiii aoicyMeHT, ony6jiHKOBaHHbiH nocjie aaTbi 

npnopHTeTa h npHBefleHHbiii jura noHHMaHHH H33o6peTeHHH 
X jaoKyMeHT, HMeiomnH Hau6onee 6jni3Koe oTHomeHHe k npeflMeTy 

noncKa, nopo^amnH HOBH3Hy h H3o6peTaTejn,CKHH ypoBeHb 
Y flOKyMeHT, noponamntt H3o6peTaTejibCKiiii ypoBeHb b co i ie- 

TaHHIJ C OflHHM Will HCCKOflbKHMH ff, OKyMQR T3MII TOH }KQ 

KaTeropHii 

& floicyMeHT, ^BJiHiomiiHCfl naTeHTOM-aHanoroM 



